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fflffit £ ff e> MX® i: & s £ & s ^ * - > ffl;£i5S. 

[0 0 0 1] 

^ ;i/ * y N v - # ®j& ic |» -r £ * <D x* & & o 

[0 0 0 2] 

> j£v^*#;M3TO#^^n-fey-9- (simd, mimd?.j/>«) icfcygg 

[0 0 0 3] 

^Lli, ^t)^-5conformal mapping^gl^fff^ah LT^f C> ^ iliC J: U, X>r- 
[0 0 0 4] 

Lo g- Polar Jffi«SEiftS:ff'5ii:tC«ky, m-ftMW^f XaHt^EHEtt, £ 
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[0 0 0 5] 

JgtC_tj£b£conformal mapping^glfc?! 1 ? ~ £IC£ »J, RPBJ©iJ->f X^SS&tfc 
ffi&fT -5 oTffitt^^fllStlTV^* (Wechsler,H. 1992, 'Multi-scale and Distri 
buted Visual Representations and Mappings for Invariant-Low-Level Percep 
tion* , in Neural Networks for Perception, Vol. 1, Wechssler H. Ed. pp.4 
62-476., Academic Press, Boston) „ 
[0 0 0 6] 

Tfi o ^-T^tCfeVNT, XK&b&^&m* it. urn. 

Atimm Ml/) ii©f>^^-h77f>!/5:^?> 

?g (coarse to f ine) &c£f O Z. t. IZ J: -g>^^ (Rosenfeld and Vanderburg, 1977, 
Coarse-fine template matching, IEEE Trans. Systems, Man, and Cybernetics 
, vol.2, pp. 104-107) , X<Dm&&ftM(D^T)VWMZ£f&fr'fr%TLXm 

BE«IS:»ffi't-«.*ffi(4#M¥8-153198#^a; -*->f ^- , 1995, #Jt8?Hi 

SCSS, vol.36, pp. 2234-2243; Murase and Nayar, 1997, Detection of 3D obje 
cts in cluttered scenes using hierarchical eigenspace, Pattern Recogniti 
on Letters, pp. 375-384), fgft^^<Z)8git®ti-r- # K&^^Tfft&UlgHDlSL 
^C^SSrifffi -iE^ft'SrfTofefttCfla^&ff^^ (#BI¥5-108804#^tpg 

juzmiztyvw&Tm&teznmMzftoJim c#p^8-3i5i4i#^#) 

o 
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{Cj»-&"r-5«8l&£/*U *ft*>ZmmWiZWmi,t=.%k, Carpenter P>{C£S A 
RT 2 ^<Z)#-r:J U^fllC A#-f£#& (Seibert, et al. 1992, Learning a 
nd recognizing 3D objects from multiple views in a neural system, in Neu 
ral Networks for Perception, vol. 1 Human and Machine Percept i on (H. Wech 
sler Ed.) Academic Press, pp. 427-444) ■tf$bZ> 0 
[0 0 0 8] 

^^f^Jg^^TfTO ;2f££ (Anderson, et al. 1995, Routing Networks in Visual 
Cortex, in Handbook of Brain Theory and Neural Networks (M. Arbib, Ed.) 
, MIT Press, pp. 823-826, Olhausen et al. 1995, A Multiscale Dynamic Rout 
ing Circuit for Forming Size- and Position-Invariant Object Representati 
ons, J. Computational Neuroscience, vol.2 pp. 45-62. );^&<E> 0 ZKD##s7?& 

mays—? 4 yyzfioztiz*. mftzMmmv&mmzzimmtpfc&mm 

iz-?y¥ytf-tz> 0 

[0 0 0 9] 

^^e>WMIUS&M ; ET I ;i/IlIli^^^$tlTVNS (Murray et al., 1991 Pulse-Str 
earn VLSI Neural Networks Mixing Analog and Digital Techniques, IEEE Tran 
s. on Neural Networks, vol.2, pp. 193-204. ; 4ffl^7-262157-5§-<k#g, 4#IH§¥7 
-334478#4*SL 4#BI¥8-153148#4*$B, #ff 2 8 7 9 6 7 0 #£:#&£)„ 
[0 0 10] 

nformal mapping^g|& £) feff ? tt, ^^<Z) £ «J}C|g^ b & V^ 
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[0 0 1 1 ] 

JC#<tf>M&£^>yU- h^l/Mgt^y, ^ttffl*,t^I^$ot 0 
[0 0 12] 

4# ^¥8-1531 98-£4*$R^ IZ m £ tl -5 ^ © H & £ >f X tC -D V * T fcffc (D ^ 5 s 

fct, (1995) T»«16, 384#Ctb)' h tm 3 * h j^^tC 

fCte, 1.2, 1.3, 1.4, 1.5 (=a) 5 «Pgfl£® 

[0013] 
[0014] 

#W ^"^ y — 7^ > ^* J: (Anderson et al., 1995; Olshau 

sen et al., 1995) ffl'$} — =L — U yffi(DMffiffi : t£M'a : ilk%£lZ£. U^T^CDX 

- /i/ u ^ ^ ra t? © ff jK ffliis^ ra © & i» » ic ta)£ s -e s> y , 

[0015] 
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Ste-t&fcSJ&^/fcU *7-=ru^«tCA*-rs*?5fe(Seibert et al 

. 1992) te\%&mmm*M&£LT^ fef=. &<D&±m&p>x!r - 

[0 0 16] 
[0017] 

mm z m&? z t=. 

5:A*tSA^Si:, fifiBA;&#« «k U A#2 tifcA* ->{C*f IT, ftif 
[0 0 18] 

4:, iufBA^ISJ: UA*£*i£^#->{C*fLT, M©»MXli^^r-;i/ 

asif-cDms©-*^ m^^iaftfflrttcA^stifeffiK©^;!/^^©^*!© 

[0019] 

ffffBA^^mJ: yA^Snfe^^-^tc^f'bTA^-^^a&ffft^^R© 



ffisiE4f 2001-3060165 



#2 0 0 0-1 8.1 4 8 8 



[0 0 2 0] 
[0 0 2 1] 

fB©J»«tcJ:.fttf, nn.-9;i/*'y h?-*^g{C, ^jft-etxtflgjgfll 
[0 0 2 2] 

fc, BfflHAiJX^^cJ3v^TAiJ$tlfe/^ 0 ^->^cMbT, **ieh#^&sJS¥tt 

•6c 

[0 0 2 3] 

fffi©J»«»C«fc*ltf, A*->*ftffl#SStC, A^->^AiJ-r-5A^7X^ 
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Minims© ms«fia«5HWtcA^stifca«©A;i/^^#<oa3Sp 

[0 0 2 4] 

ffimAjjumz & a# $ ntz.^ * - > ic*f l t/n° # - > s:ff e> % 

& it -5 ft JC S Z\ £ £ -T £ o 

[0 0 2 5] 

iiufEA;ftX®&cm^TA#£;n£^#->&c^bT, **i-e*i#M£<6j*Mfc 
MSX^tf, IfffHA^^-^^m^O^tCJ: U-tf->^U >^UT#e>*l5£-j& 

[0 0 2 6] 

<mi<Dmmmm> 

[0027]. 

Tf, /1#->flNll±Wh a t MtWh e r e ig»lCj: *J JMSftS. What 
SKtt^ifcttft^W^a^^flDSgaCttmJtM^t-Sfil**. Whe r e 

mm imm £ j±#^ © (sh«) ic w -t & mm & x n l t a e> . 

[0 0 2 8] 
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Wh a t |£8&teV^t$<5Convolutional* y h rj — Jy (LeCun , Y. and Beng 
io, Y. , 1995, "Convolutional Networks for Images Speech, and Time Series 
" in Handbook of Brain Theory and Neural Networks (M. Arbib, Ed.), MIT P 
ress, pp.255-258)&^LTV*«&. L, mffl&fo<r>mW&&\tt'ELi&&*tiL U# 

ffi*illl«:S.Wh a tlj|0ft^a}iJli»^ BU"&fg»3 
ftfc^fc©#-5 t :JUlC*BMJ'*&. Wh e.r efeH©Sj»ffi^7ti, Sgtt&Jg 

[0 0 2 9] 
[0 0 3 0] 

102 ((i,o), (l.D. (i ,n)) tnmwt&mm az ,o). (2 , n. 

(2,N)) 

[0 0 3 1] 

*&©4$8MftfflJi(l ,0)tt, Gabor wavelet3ESI'*©ffifc£ 

a 

[0 0 3 2] 

micD#^mM(i,o), (1,1), #««i^s(2,o), (2,1), ^ 
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[0 0 3 3] 

& m \z itm & & mm* * * ;u iz m -? & mma m&m* tfm%. v> @b#jt\#& -rs 
o zzT»mm*v*)\s<DmFmf&*ftmffii$m (2,oncov^nii 2, 013$: 

[0 0 3 4] 

#TO-a-MSS5:SH^JUfe(D^|2Il 2T-&U, *>!r-;i/ (IP*>, #131^* 

^^f^>o (2, o)t*«, &m®m^iz&7&?&£o&i&fc!&fflt£.hT 

©Gabor wavelet^#^?:#^mM(l,0)©mffi^^^A^;-f S. 
[0 0 3 5] 

-MWizmm&ftM (l,k) (kttg^R) KfcuT, -e©ifrS"t?&^ (2, 
[0 0 3 6] 

wh a tm$&±<z>mmm&m(2 , om, m£©£&gp#3ts:^u 

tf ft © - a. - n y <d # » « n & # & -ft 7- =r U ft -d m C ^ >r - ;i/ u ^ ;v iz 

[0 0 3 7] 

##«tfeffl« ( 1 , 1 ) , (1,2), (1 ,N)) ((2,1) 
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, (2,2), (2,N))'&, *ft?n¥miZj:VW&Lfcffi%.(D%&mMm*: 
fcfc^T3^®Mfc*#1»©fcffl&*TV^ ^# ((2,1), •••) te, tm<Z>4S3K 

[0 0 3 8] 
[0 0 3 9] 

Wherej&lfrJCfcJ:, 4$&&1£ttffiff ((3,0), -, (3,k)) #&»J, Wha 

[0 0 4 0], 
#JSIS<O-3.-n>3R^201iaS:jie-&"r««5gtt, EI 2(7) (A) iZm-t^oiZ 

) , &tfS/-*-:/:*ia»S202T?&*. BI2© (A) Tftt, 

(n) izM?z%mwzmf&?zmw^m&)mM<D-=L-n>m (V 

V^, #^ttA#JS (TO^®W) ilffi^ffl («f3HW) ©2^^T', EI 2© (A 
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[0 0 4 1 ] 

- n y £ m W& ffi £ £ # mm & - a. - n > £ '© ^ &c m v ^ e> ti -5 . 

[0 0 4 2] 

m^m<D \i\-rti ic j: o t *>mm-t z> z. £ ^ s . 

[0 0 4 3] 

*HSfe^ffi{cJ3VNT», S/^-:/*®i&S202l±, ±lc;t;i/^©eMlf ^ 

Testis. fiP*>, J; o 

tc &mm&%g& iz&z mm&ft \z n l x <d mm * & * <d <d m ^ & , 

[0 0 4 4] 

>) £tfi;frU l^;fo#5integrate-and-fireM© — a-n:/*^ 

&Mvatv>£„ ®2cd (c) icj^-f <fce>ic, ^^-^xtmg&h-rL-n >^ 

[0 0 4 5] 

Wh e r eJg»rt©«.#«fi««lttJJSl07tt, Wh a t ffi»©##iK^Sl03© 

fcte^/gLtaS-j&T?, Wh a tl5!|±©Mftffi^©^^I[Cf ffl^:^ ( 

fgaa-^iJy b^&ai&i/T tc*f0-rs— a.-n>©» 
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£ £.L>T mm LoZ> ffi $ ft Ste fc <D & £.r> 

mm^ #*r;fo ft « £ ^ tc -r 5 i £ # *e £ s o 

[0 0 4 6] 

v*-c«4#»Mi mj&mm) ^msftsjc^jcrs^ii^Ts*. 

[0 0 4 7] 

fcfc, Wheregi|0i0Mii:Ltlt #««lffi®'( 1 , 0 )©ffi*J§ 
^JCjS^VNT^^ft*^©^^^^*^. ^-^AifcSiT?©/^'*^ X 

[0 0 4 8] 

tf>£ integrate-and-f ire- =l~U LTJM^-^/Wt Life*)©"??, A^J 

ate-and-f iren 3. — n > £: IH C "C & -5 . 
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[0 0 4 9] 

®2<Z) (B) \*=.3.-uyflk3'Z.l>T<DrtJlXft£.m& (CMOSiJI) (DM 
Ma^^ti^M©- M&^U 4*fcNJ!>ia8&(IEEE Trans, on Neural Netwo 
rks Vol. 10, pp. 540) £fj£3BL Iltlt Ai/ £ ttMtt 

[0 0 5 0] 

Ai^Cl&aqg^R 1 B#5£I5tte. AS/* C 2 &tf|gjfiR 2 

[0 0 5 1] 

, T3 i&T^f'f "TlC "t" £ „ h5>i?X^T2, T3ii, ^ - E8S 3: #j£ 

U EI2<Z) (B) ©Hl]&tf>ffi;trte, ^0^©m*IH»JCj:»J^^AS/*Clfl!I^e) 
m^JStlS. A*/ ^ C 2 ©ififlll^ t ft 5 fc, b?yi?X*T H* 

[0 0 5 2] 

y, —a - n ofcv^ dft/^^ci, c 2©£2fo6fc«©lftyigLK: 

[0 0 5 3] 

drtA s i/^com ^oxtMiit mmnmmmmm mm^m^mm 
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© (B) ©m#W»lc*B*§) ZftZitZ. 

[0054] 
[0 0 5 5] 

£*>_t#3 J: e> tCBifc^ * - # #f3j£3 ftT fc© .£ L (t£o TM?« 
[0 0 5 6] 

[0 0 5 7] 

^> ^- :/ ^ ^ -e a ;i/ ^ &*I^M £ ^ w ^ ;u ^ tc o v % r <d m m mmft<&'\$. ( S 
£#x.5IH7© (B) tc^f J:^«iS*M»©ffi^lcffl^"tSl^ 

MT sl j:»j^rawtc¥<aa^s*i« 0 *©*sni, sf^^^M^y^ttH-e^ 
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[0 0 5 8] 

[0 0 5 9] 
[0 0 6 0] 

£38* A # - > tfiftffflr S ti -5 l§i=rtc ^ - pi - # - - a - □ y ^ p, <z> 

[0 0 6 1 ] 

>ra (#^mJ»i02i:#^-a-jSi03©W) ©ffijL^ii^y h<7-?**-f^ 
y **fc «t U^£<o£*i£ITO^*##£S*P£ U ±a&Lfc<fc5&A#l"<;i/ 
&c/& u fc#$JM& ffi - a - n > © ffi*^;i/ x (D^'X Z -f ^ y trafflmffte £ *i * <fc 

[0 0 6 2] 
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#5StS:Wu mst<om (A#«ioi*fc«:«F«iK^*io3) ©r.rL-n>^e>©A 

;b (C $i i£ W iC ffift f S <fc -5 * #m'J> if O & IWIfc > BP "5 V* *> tf> S squash i ng 
[0 0 6 3] 

- a >Ni#&s fc-T £ f 1 -* A*Mioi±©— a - n >Ni©^HWc^ 
«. ^©.fc^&tftlBttGabor f i ltertc J: y %MtZ> £ J^T, 
[0 0 64] 

[0 0 6 5] 

«»©GaborH»<Z)**ji*ailHCA - * ;WC*fj£l|- -5 S«BP#5g *M S - a. - 

. -tarn, mi 3 izB? £ o i^.. m— ft*;i/5:»5-i-D yffiitftfam 

[0 0 6 6] 

e>^@Bfi^(CLfc^^> m^^H^b^t- V^£JC«fc«. 012. 13© 
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[0 0 6 7] 

Gabor?X-^l/y hit, J^T<Z>5£ (1) T^A <d 4X5 <fc O fC, — 5£©#[hJJ& 

^tlTV^-S (J.G.Daugman (1985), Uncertainty relation for resolution in s 
pace, spatial frequency, and orientation optimized by two-dimensional vi 
sual cortical filters, Journal of Optical Society of America A, vol.2, p 
p. 1160-1169) „ 

[0 0 6 8] 

[*1 J 



(x,y) = qjto^p exp th«n (x,y)] 



hom (x,y) = - 1 



(x cosfl n +y sinfln) 2 (-x sin9 n +y cosfln) 2 ] . . 

a 2m a 2 a 2n,^ 2 j 



2 

i2gW(x cosfl n +y sinfln) 
a m 

[0 0 6 9] 

lit, (x,y)^lf#cfi©^tt, aliX^-U >^77f # 6 n li7Y;i/^ 
O^fa^^U WttS*ffi|SMaiEa, a x , a y tt:7^;i/*g§»<Z>x;£f|RK y 

T'OE 3 0E 6 0S, 9 0^, 12 OS. 1 5 OlCf&il »J, a«2i:b 
, ittl^e>3*T?fflffiS:i:6fifttUT^S. 
[0 0 7 0] 

2 2 £BH#2 0 0 1 - 3 0 6 0 1 6 5 
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[0 0 7 1] 

^ {-(a-l)U H > , . 

{(a+l)V21n2> 

v 2N^(2ln2)Ul-(21n2) 2 a„ 2 
. = (3) 

[0 0 7 2] 

^ (i) v^Kbnzftm&ftfflti&<D$:mw<Dmmi*. a x , a y -t?&£ 

xgggl # 9 $/ T > B8»?^^ £ & S © T\ © S f^M WiB. %. if ft \z yf - * ^ 
n - - > ^7* 4#'ffi£^;l£ 0 Gabor^;i/##-*;i/(£1^X0£#Um 

•rs Gabor^w n&s-F-f vCjg^tt&^-rs. ffejfi-rsmaw^^tc 

[0 0 7 3] 

# 7 -{ ji # g mn (x , y) t. AAIili i: <D 2 &7XiS.&&&m& & f? e> ' £ (c <fc U 
Gabor ? x - ^ u y ^ gj&tffrfo tl Z> . BP . 
[0 0 7 4] 
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[*3 J 

W„ (x,y) = Jl(xi,y,)gL(x-Xi,y-yi)dxidy, 

(4) 

= A™ (x,y) exp {iPnm (x,y) } 
[0 0 7 5] 

^ ^(CmA^lM, Wmn«Gabor^n:-yi/>y h3£ilflMRT&.5. « mn (m=l,2, 
3; n=l,..., 6) ©-fey h £#$t^? K^fc Lt^#«)S. ''** ttttUI^S: 

[0 0 7 6] 

£;*Jr-;i/>f >f*yf^mS:ft5BjtfiH;f>fX(i!)S«»S:tU Slg-fcW: 
*f-JS "T £ # - * ;i/ g mn -9- A X t> * >!r - ;i/ >f > -r v t X lc C £ ^ £ $ £ ^ f -5 <fc 
e>lCLT&£„ ZdT-tt, ftfcfflv*;*^r-;i/fr&)gK:A:fcHfcJi©3 0 x 3 0, 
15X15, 7X7©t>fXi:bfe„ 
[0 0 7 7] 

^ffi*$:^fe)o r<Z)M (1,0) ^Offi^tbt, 5£ (4) ©Gabor 

wave 1 et^Wk tfft t> tl f=. 3 h & £ „ 
[0 0 7 8] 

<fce>lCLT^£©T\ Gabor waveletlgSllCj: »;«lffi$4xfe#J*(»^T)T? 

2 4 M2 0 0 1 - 3 0 6 0 1 6 5 
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± ? - * ± <z> m - j& & m -t „ 

[0 0 7 9] 

ffc&©$iaMfcfflJB (d,D, (1,2), (i,N)) <D&-3.-uy 

t. 

[0 0 8 0] 

M&£&3g^-v*;i/fS9T'te, HCPBJiU'<;i/(«lffiS*i*#IS©a«IS««I^U' 

, H^tfi^^^^nfeif-r X(D rgj tc*f bt^^r-;i/U^;HM©M4i.S 
ffi#©£i£ft©fc&K:^fffi(#«M#WW : shunting inhibition) ©Jg^SrtJf® 
[0 0 8 1] 

#UC, #^-^Jfl03 ((2 ,0), (2,1), •••) (D-^-D>lCoVATm0^t- 

Hi lc^"T«i<.4#a^ffiMi02 (MxJ£U,0)) &#«*fr£Ji 103 («!*.« 
(2 ,o))/\(Z)^(i, ^»#«^-i-n>©S^»rtlc*>stJfa©#tt«im 

©MiW^tf: (4#»<ftm-3.-n>©S«BF&^"rs-3.-n>^e>©A*<z> 

¥*nas»m, fssHtirm, s^tiai^) «:ifjcj:-s^^>^y >^sff^* 

© (-y-^-9->^U >^-a.-n» M&*^^r-^(«t3l^^*;Wtc*fe^ 
a>) 
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[0 0 8 2] 

Jiffies) 3i:icj:.y, -£tf>#$:<Z)&BcE>*£<b£\ ^(c^-bTfeSS^fc^ffii- 

[0 0 8 3] 

gkm&MmWW^lt (population coding)©^ * — XAtCoV^T#L <3iW"r 
J:U^t§. Gabor wavelet^£??e>#mi£ffiM(l,0)<Z)ai;d£^tt 

<54$aMfc^Ji(2,o)K:£^Tfciu j*fcs4ra^**;wc«u #|hJ«^[£<Z)^L 

^Gabor:7.f h {g mn J (h— j£, m=l ,2, •••) IC^fjSf-S £ 

[0 0 8 4] 

Msitm tc &> P i j ( t) £ # fa/*#3a#tt# i -e * >r - ;i/3B#H£# j & -5 «fc e> & -9- 

opulation code)t^^t. ^^yfV V - U y (DsEWMt&jKDmmffi 

&zm-t^ (5) , Rzf*<DjEMitJ5mzm-t& (6) (zmzmztiz. 

& (5) , (6) tt, »w©fiJ[±, ^^>^U >^-3.-n>i:*a^# 
ft - a. - n y <z> £ mw$!8im& £ b T m b T v^ 3 0 

[0 0 8 5] 



2 6 



2001-3060165 



#2000—181488 



W4] ■ ■ 

qjj (t + 1) = J] W *»P* (*) C5) 

k 

p, (t) 3=ft>l_ (6) 

k 

[0 0 8 6] 

li, #|hJJ&3M y-rvtrxU XT-JlUKji^y^ytrxiZrpjbft&yj;], 

tmmmmmzijkv, mmmw*\i-*\}i\i-b\<Dm&j&m* iLah =f(\i-*\,\i 

-b|))£&£„ 

[0 0 8 7] 

-5 <fc e> tc, d ©w. . f ab fctf- L & M^-IHC J: SiiW^f ftttffil©igiR 
ft) fc«fctf;*^-;i/ u^KWr 5 J:?fcf £r £ £ Btfj^i" 

©jB^ffi-ettqijCo) = PjjCo^-rs. 

[0 0 8 8] 
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[0 0 8 9] 

— Ell 3(DWi&(DJ:olZ. -M.mzte^fa&ftmW.^y'rv 
#- (^&-f£;£ (7) , (8) ©0, &tfw ij)lk ) fciMJCSS^^^Cj: 

[0 0 9 0] 

^ (5) fC^f^iK, ^HW49F#qij(t)«, |*&5;*^r-;i/l/'<;i/©flSg4# 
^JKtcaibfcqijd)^, OTfcMtt(#[;U£, qijlcwrsilftfnlfriE^b) ' 

[0 0 9 1 ] 

tiizMJ&-tZ>?>->r-)Vl/'<;v%:?£.&)ft1 l ££ ZLCDJ: z> tcbt#^5X>5r-;i/L/ 

out. —MWizi,z¥foWLfeLf~x*-jiis^)]s<Dtpmwtem : £m-f a 

[0 0 9 2] 

m2 3 i*xd--)iuKji<DMmm&^t<DM*7x-tmx2bv. mm\t^^-)v 

#$tic;*f its, #^^^-;i/ic^^^if^x©#^^j:b^Tffi^;U'^;b<D<£ 

[0 0 9 3] 
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[0 0 9 4] 

bft®.%L&m^<D&jlte<\- x - } h-t Z>(iEMfcLt<i r} T*& £^y e SP*>, 012. 1 
3 ©VA-ftlT't), #^^jgl03^^#^mMl02^\©ffiijti, ^^>^U> 

[0 0 9 5] 

si 2jc^"t#«iijK^Mio3©iag&*ffttft±, -9--/-^>^u a-n>ia 
i^i2oit\ ft-r, tffig©#^mM-3.-n>ffi^©e)*>, ##t*r^ui:t 

tea, Rm^^zm^rizmmmzmmzmmLTib <fc w 

[0 0 9 6]' 

M&f&mmmT'iz. ^ (5) , (6) {zmmti>mm^m\ #«#mu# 

[0 0 9 7] 

y-3.-n>m*tcov\T^ae9^-fbS:fTofc©tc*fu, mi 3 jc^-risaMg 

, &©5£ (7) , (8) JC^-Ti-J^SISrtf^.. 
[0 0 9 8] 
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[*5J 

qu (t + 1) = XSwujkP* (t) (7) 

1 k 

( t ) = 9s^ ' . (8) 

1 k 

[0 0 9 9] 

WizW.feztiZ>x>r-)VV'<;]/ s #!*.«J£*T© <fc o Jc^stiS. 

[0 10 0]' 

[^6] 

S = (9) 

a 

Pa = £pia (10) 
i 

[0101] 

^y>^-a-n>©ffiii/^^t. P a £ffiv^^*;{cj: 

[0 10 2] 

Pa*&mM(D-^-uy<Dft!kMm<DfflWZfiom^Z$&t£-tZ>z.£. 
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liM^MtSrt^T^^o P a ©«»c/St5fe«iK«©Brffi«!l«r«:fT 
[0103] 

. (2,0) «W©«.^^*^/ri:©P a tciSCfcfg-&Jtffi/«S 

*;i/?sttsiffl»iiij»s:a9!^*rsci^^T?s*. ai5it r<z>«i&^-¥*;i/?S'i£ 
mmmm&<DWj&*B-rmT*2b2> 0 z.<D^v*frm&mMwm&i502\z* 012 

[0 10 4] 
[0 10 5] 

(8) (C^-T lEMSte, ttli^lU^K'lt V*fr#S#^M8HKI(shuiitin 
g inhibition)^ U, * ^ (5) RZ? (7) iC^f «fc ? JS 
W^M-r- (lateral connection) {CO: U H^t" -5 Zl £ 
[0 10 6] 
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&i403^ ^(c^; (6) (DiEmit&ft^&mmwmmftuoA* (5) ©** 

[0107] 

2 man m tms& 14031c as v * t miN & © 2 & (poo 1 i ng ) -r 

S^-^E — n-n>(inter-neuron)3R^-1406*«#^EL, Hfgtf^fc — =l — U >1406^\ 
[0 10 8] 

ftmmmmm^mt. ^&-ii-n>i406©ffi;dicm^<z>«tu/ 
mm 140 1 © at ± <d 2 % ^ -5 * &iamam& v ^ « j^jv * ffi&mm&. 

[0109] 

^HW^-fb^j&sn, #&S3^*;i/ffi##^jg {c testis Jr^jcr-s* 
<&«frtc, &3g^£±tf£hh&&cMM;fr£^££&{c, (2, 

[0 110] 

^ ®i2, i 3 Km-tmmzM^r. mm&i&^t-3.-u>m 

$imm&. VNt>^ -5 Winner-Take-All TO (J^T, WT ASS&ilffr^) &#IS3K# 

Ji(2,o)ai*i:^©^«ftffiM(i f i).4:(Z)|Sitc#«'rs J:^jcKS"TS. £©*&3I 
^ * ;i/3gftiii» »©#ffia r icig^e l t %» £ vn u jc.-o 
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[0111]. 

W T A (SIS& tit itfflz. #M^08-321747-^^?g. USP5059814, USP514610 
fe*4#«ttffiJ8Jce»S-&S*^«:BIl 6© (A) icm^ic^-r,, 3*U£. 0 

1 5(Drv*)iffi®.mmfflmm502$:tf-Tj yym&i602'vnn&tjUc.%G>"e 

[0 112] 

y>fm%h\smx. hi 6© (b) fc^?-,fc-5 
¥*&ffl* u^;i/$:A*ts wt Aiai&i603i:, i/^i/Sr^-f fl&ai 

^ * ;i/ ^ e> © # — a. - n y <d as 2j £ #c © JS © n — ^ -v * ;i/ jc ft 2 * £ fc. #) <a 
^ -v * mm 1604 1 & ^ t & - 

[0 1 1.3] 

T©SiW%»t)S. 012. 13iC^fJ:^^^t>^'J>^ 

[0114] 

Sfc^-tffc, IIKM &ffe>£fc#«TtBi:&<&. x^r 

- * pg « &9M#i&3i ^ft^^^c^u, >r x & s Mm tf&m l t . 
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[0 115] 

[0116]' 
[0 117] 

#»^-Si03^^#^mjgi02^(Z) (Mid 01 (DM(2 ,o)fr^m (l 
, 1)^©) A;i/^^#(Z)^fi|(Z)^$:m^;^(c^L^BIT'fe-5. 

v^i#$^il) {c^LtfeU. #^mJSi02{R!f©-n.-n>n* -it, H-SS 
[0 118] 

Tv%s (EI3© (A) P 4 ,P 3 ,P 2 ,P 1 <z>JiKJcSlSSf"r*ii:^3*iTv^«) 



3 4 



ffiiiE#2 001-3060165 



#2000-181488 



o 

[0119] 

mS(D (B) it. tat5^-^^-*-a-n>*P)<i!)*>f5>^#^ 

^Tm$&<z>mwfflwzfioM&ic&^x. (2,k) ±<D^mm^mmn 1 

, n 2 , n 3 (**i^4xli3a;SSS©#«S:^i-) JI## (l,k+l) _tCD&£ 

[0 12 0] 

h^-^M^tBT'^S. EI6 {C£V^, ^-^^ -^J-^-D> 
603 (n p )« % |^-©S»BFS:^U ^■o^«;SaSCD4*«lfS:*feffi'rsW«tfeffl 

[0121] 

##fiMfcffl-3.--n>602-ett, ^<Z)AiJ& h U LTSlV^C 

03^f>©A*^**Mtt«^^««rlS««l^ttfTt>4x^ s<-X*-J]-3.-U 
[0122] 

[0123] 
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(l,k) -a. -o>603l± (ktei»t) , 

© bm& #20 3S< «f je ^ e> ffi * s n * ^ x cd a* ^ ra s: 0 « ^ a j& 

So HP*k ^-x^-^^^--n>603tt#^-a-m^^cDA;i/^ffii;^M, 

[0124] 

tCfchS"*- - O > iCffi* U iS## (2,k) 
^McOaiiJmCnpng.ng)^ ITCDlHW^f ffc^a-n>li, «##(l,k+l) 

*fctt-fe>-9— A** («##(l,k) )*^e>©AAJCJ:»;, *g-£III&ffl:fr*H-# 
&i^;wc&£#itr *>«i©ISf«H*fetti$raJS"C©5|2*&A*^^«- 

[0 12 5] 

m^g. ■v~7vy?vytrjikm*ftt>o v^-v-y-JV y?-^-uyfr*> 
%%&mmm&'\<D mts # -f ^ y trmm* x * - * - n y -r 

[0 12 6] 

3©£?(c#§l|Mm-ett, ftftft^UMB (i^-/-y->^u >y-rL-n>, £ 
a^#^-3.-n>^if) tt, ^©lu(Z)M##(i,k)(Z)#^mM_tco^-^ 
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m m © * - 7s * - % - =l - n y ^ ^ © # -r ^ > ^ £ ^ w * «br * m m -t z m 

[0 12 7] 

mrtx&£<Dmnfcm&zm^Tftm&&Mmizmw-tz> a ^©t$©r?;i^©m 

P 2 , P 3 ) ICJ: *J^-f „ . 
[0 12 8] 

ftfflkmmmizis^T&rtjix (p p p 2 , p 3 ) ©H?i8Ug3t#GffiS, -ma 
tt, nrWITNfII:l¥i: lT/i;i/xttiij (P d ) tf&Sft*. fcfc, ®3 

[0129] 

H4ti, s/^-^iai&s i ©«^&^"t0-e*)So EI4© (a) 
it§:^lT^S„ r©J:e>lc-t££:, ^^xHJi&fr ^-S-^-j. - n >^\© 

[0130] 

ic, ti^ti^ h*© - - n > *b £ *i t> © £ ^FIM¥t- © © 
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[0131] 

®4© (b) izm-t^oiz. ^>^**g-&/j\ias&4oitt, ^wms^402^^tg 

5«III{&403£:fr£&3 o #W®i&402&, &ffi£&ISg&403©#te;&gtft31irS 
[0 13 2] 

A;i/*&ffi2£Wi38rT?&»;, «f*.tf, 0 5© (a) {c^fcfce)ic> 

A-f :/l/-#506, 507, j&U50U 504, =3f # 503, 505, h^>^*#-50 

2&M^T«jS-e£&. 05© (B) #gc£*7;i/^A-f ^l/- #506/\A#£ 
*l£#^&Pl(05© (B) ©[1]), #gc^^;i/f-A>r >^U-*506^P>ffi*Stl 
52f7g3fcP2(R [2]), #^v;i/^A^^l/-37 507^^m^$tl-g>^^P3(|Hj [ 
3])©##-f ^ >^$:gLTV\S 0 
[0133] 

* *@ li, &C <£ -5 3r -W? # 503© ttffi #> *l & Wffi IC ^ f <£> * ' 

*e©H£l!3-e&* p 2©*g»&^504i:**^#505K:«fcSB$£ST&*.5. 

P 2©A;i/Xip§# (0 5© (B) <D&Mj3l&m<D&5K.) JtA^oT, ^©S^T 

y Npj^^jcf hps ©3i*>_L# *; w &*i**i.5#, p 3 ©/\°;i/* 
m \t$tt> e> & © t% ^m^; jc a^j x ©&fB£ w tfgen $ *it ffii7 $ *i £ ^ 

[0134] 

ft9»«JEEEcS:Sip^£E©U 7 1/*; SyrLtm{&509£M^#M£#;l£3r^ AS/#5 
(Hi) S:«!lilt-5ri:«<-e^S. 3©^^M©^«§^©fe^ictt, 

i&fNfetcBf 5© (a) ©i@ii^©^{wic#in$ti^^^- (si^-fr-f) © 
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UT=feJ:V% 0 *<Di&m&m&ZfrZ<l3i&&5lZJL&Lr=.mm (Mitt 
5-37317#^$g, #RI¥lO-327054-5&«#fl&) &£J3&<BIII»#f*&MVxS i £ 

[0 13 5] 

51®* (TfB<Z>:£ (9) CD P j j) H3-©*^i:Jia!oT, ^-^frtt- 
[0 13 6] 

H4® (A) ©#/Ma»tt> EI 4© (B) JC^"TJ;"5JC, Mm^il 
So #^M-£J5103 (*fefcfc-fe>-9— AlfrJilOl) fr£#«tftffl/1 102^0) 

[0 13 7] 
[0 13 8] 
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5 m e> - =l - u y (D ffi i/ -r 7. t> ay A; i m Ji m 181 £ #c <d M ± i c & & ffi ± % — =l 

wawfiEiaK5i2^e)ii^T?#s. 

[0139] 

^S^raitMEI^i: LTte, tits ^^i&^M^f&Mt 

3<Z) (B) #Rg) &C£<^T, -€-©^n^^7N°;bX©^^>^-IlIS&^^(Z)ffi*{C 
[0 14 0] 

^IS[A o ;i/^<D|s(^gI^C0^m (coincidence detection)^ - KtCjfio* < tl&tfr^ 

, mnirs — y mamzmzft e> s £ k i±as s & < & s . 

[0141] 

ffijg <D - a - n >n . i: (7) - a. - n >n j £ © tK^^WM c i } it. 

C ij =S ij exp(iP ij ) (11) 

U ffijtjmsre-a. - n > jfr e> -=l - a > He 2 *i 6 
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[0 14 2] 
[0143] 

Q = iSSaexp {-i2^-^ u } -C„ (12) 

T'^^^tlSo -fib. 
[0144] 

C 

[0 14 5] 

_fc5£ Cijtti8exp(-2jr ix ^HcflXifcU ?£oT, Pjjtt-TjjtCJK 

*t5o ^wifjjgffi©M?:Ei3© (b) iz^Lf=.^mm<Dmm^mmLxnm 

"T££> S/^-^*g-&©|Jrflff-3.-n> (nl,n2,n3) illfeflj-a- n > (4#«tt 
£», 5£ (12) JC^oTjg^M3^35«fS4x«. fcfc, S3© (B) Icfc^T 

[0146] 
[0 14 7] 



4 1 



ffilE# 2001-30601 65 



#2 000-181488 



, &(D±T<D (i&vui. ^<Z)^*;i/<z>x^-;i/L/^;wciSvO ^-?*;i/<Z)#?t 

[0 14 8] 

T tf>^ W £ fr o & 0> h mm if 
[0149] 

[0 15 0] 
[0151] 

#^St*fflJSi02Jc;fev^Ttt, L J: e> ic. g-xtr-jii/UiZtizMfe 

[0 15 2] 
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^mmmmmxiz. ^mmmm^^^^m^^^^x^m-t^tc^. swc-^ 

[0153] 
[0154] 

z.xte&mmBft£rf. mm. mm. ^^mmmn^^m^x^^^) » 

[0155] 

CKO^rKIJSli, H|^©-^-D>©^^«g(refractory period) Jg«*©B§rRp£ 

A* 1/ ^ lc/& s fcfgiAc % f? ? t. v ^ e> j&#ISBR<z> - a. - n > H m®L L T v > £ . 

[0156] 

0 3© (B) IC^-f^jSJBtt, #M^ffiMCD#§^ii:^^^^(Z)^rMP^^ 
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&#J&2f»CJ: y mfflftk-t&MH — XX* (E.M.Izhikevich, 1999 ' Weakly Pulse 
-Coupled Oscillation, FM Interactions, Synchronization, and Oscillatory 
Associative Memory' IEEE Trans, on Neural Networks, vol.10, pp. 508-526. 

) zmx-tzzmzi: y, zLnb-3.-uymx*m-t:tez>o z.<Dmmftiki** 

[0 15 7] 

^ CO <fc e> & & % ^ ^ -r ^ £. T? £ -5 o 

[0 15 8] 

ei^-x^-^a-n> (®5tM«Tv\°;i/*mij) fc J; 3 * >f ^ >**fif# 
[0 15 9] 

m&m* * ^ * - * tc m -r & « ^ o # co fF^M * % < ft s . 

[0 16 0] 
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[0161] 
[0162] 

xifi%StotzM1&'*&. r^lc, L^A^->(f n , f 12 , f 13 )tt, ^eti^tiw^wg 
,w 3 i*j{cg[5iu #^*(f 21 ,f 22 ,f 23 )ic*fjc51-SA°;i/X{i, -eti-ftiw^ w 2 , 

w 3 w mm -r s cfc e> &c ^ w ic £ u i®t $ *i x v \ £ „ 

[0 16 3] 

&mmm (f 31 , f 32 , f 33 ) (C*f£S f £ * % R«©JEJ3fT?£l3lF -5 . M 7 (£> (A) 
[0164] 
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[0 16 5] 
[0 16 6] 

V7ft\g&&y\<D&mtt.ft}ZMitiiififak<i3iV. - o (D sc £ v > x ft * « <fc v % „ 

[0 16 7] 

Axn-yh) lc8nR0>#«5BS(&7© (D) ), j&v^tt«©f&<Z)#^f^c^ 
JES-TS/^^^A^StlS^. £ Sritrfgi: 0T*><fcV^ 07© (D) Tf 

o 

[0168] 

h ) ©ipsfe <fc # * 9 * & <t rmattc** jet -5 (Dmmmmoim u m§t 



4 6 
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[0 16 9] 

-^|gHl^©|lIK$:-^^fe«^) JC*fLT*K J:iB4#8«SS 
M-o- Jl © — 3- - n ffi ^7 A ;i/ ^ , a« W vrt # - > a* & © © ®£ tc £ 

A°;i/X^PJ^f 3^B) ^feoTOtS 0;fo*£ -5 graceful degradation) £ 

^Scjefttfei^ftT^s. ®7© (o ic^#^f ir f 12 > f 13 
Kttm-t zrnmz * vmtfLzti&=.ftm «a i ) f 4r f 42 , f 43 tc^-r 
-s^attcj: yjgjsstisH^ (Q2) £=ki«j£#sv^cii&o 

[0 17 0] 

isrw^ii^^icffl^-rsHmg (Q3) jcjttLTii, f ir f 12 , f 13 fc*f^-r-5 

Ml(^)tti:f 4r f 42 , f 43 ic^ji5t*ttta («) fcfcfc, v^*i*)S* 

js^m* «fc »j « < , as wtc a:#«©«sic is urft*s s^s?*!* t u t © y 

o 

[0171] 

09*. tf, ^ffiWlctt, EI«#£#>J\3<, Q .itci£^«^f ir f 12 . f 13 ic 

m^Q 2 K&^&zf AV f 42 , f 

[0172] 
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m 7 CD '(B) ICiril-ftK, □ >T?l±, _tfSi^^'^^^(^ A^D7 N) 

#lcmS©S*Kac' (MAtfGaussian) T*A;frAVl/*©#M*n#£: 

e»CD8E«t(^flS«l±-e©rti)©M»»c*:«. 
[0 17 3] 

#£*8tfH (firMfti) S:ff"5#«lHl»iMlti. K^>f> ©ttfS3SJ£B9« 

*vht7 — * (Radial Basis Function Network ; J^TR B F ilBg-T) hB^f 
GaussiangBJSccOM^KjRSrMV^-a-n^njCO^igjSFjjli. 

[0174] 

F» = |;biff (t-r.) exp|--^^j (13) 
[0175] 

© - ^ - n > ^ = 5: fc^ m ^> 3 i: ^ ti T v a ^> ^-^ 

KlJSV^T, (Ffaulse) ^*f"^£ e> tt, ^CDW^ 5: 3 J: 

[0176] 

ffl ii © - a. - n y n j /\ <d xjim^v) m&mm j ( t) 
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[0 17 7] 
[*10] 

X, (t) = JSuF,, (t) Yj (t - r„ - e,) (14) 
j 

£ jtt^rtco 2i LTJ:v% 0 07© (A) <7)7t;bxA^7i:|si (B) izm-tMfr 

mmiz &&ffimftt.&mfi-t&}i* mi<D (e> izm-t £o&ffimmm<Dmmw] 

[0 17 8] 

(^fr*P2>m.Atim) ©squashing^ail^KR^^Sffi^l/^l/il^StCi: y-^ 
*.e>*ifcB3rrajg*i (ffiffi) Hot, ±&Jftf>-^-n>{cffl;0£*iS 

[0 17 9] 

v ^T^y ^S801-e, {£&#Meffi (flf*.tf, #&ST*<Z)Gabor wavelet^^ 
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